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Williams-Beuren syndrome (WBS) is an autosomal
dominant disorder resulting from a submicroscopic de-
letion (~1.6 Mb) from chromosomal sub-band 7q11.23.
The deletions are rather uniform in size because they
arise spontaneously by inter- or intrachromosomal
crossover events within misaligned duplicated regions
of high sequence identity that flank the typical dele-
tion. The diagnosis is confirmed by fluorescent in situ
hybridization analysis with cosmids containing part
of the elastin (ELN) gene that is located in the center
of the commonly deleted region [1]. Patients with WBS
have a characteristic constellation of medical and cog-
nitive findings, with hallmark features of generalized
arteriopathy presenting as stenosis of elastic arteries
and hypertension. Human and mouse studies have
demonstrated that defects in the ELN gene, leading to
ELN haploinsufficiency, underlie the arteriopathy [2].
Cerebral infarction has been reported in a few chil-
dren and adults with WBS; the underlying intracra-
nial vascular stenosis is the major risk factor in these
patients. The frequency of stroke does not appear 
to be age-related, but limited data are available to
address this issue [2,3].
We present a 15-year-old girl with WBS who suf-
fered an acute cerebrovascular accident. We compare
the clinical and imaging findings with other cases
reported in the literature.
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A 15-year-old girl was admitted because of an acute onset of facial palsy and right hemiparesis.
The patient had a history of moderate mental retardation and developmental delay. On admis-
sion, her vital signs were stable, except for high blood pressure. Magnetic resonance imaging
demonstrated an infarct involving the left internal capsule and putamen. Because of the patient’s
young age, an extensive stroke survey was performed. Williams-Beuren syndrome was finally
confirmed by fluorescent in situ hybridization. Compared with the previously reported cases, no
evidence of cerebral arterial stenosis or cardiac abnormalities was found by noninvasive imaging
techniques. Because Williams-Beuren syndrome is a complex, multiple congenital anomaly syn-
drome with prominent cardiovascular features, regular assessment and antihypertensive treatment
are necessary to minimize the lifelong cardiovascular risk in patients with this syndrome.
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CASE PRESENTATION
A 15-year-old right-handed girl with moderate mental
retardation was admitted to our hospital because of
right facial asymmetry and hemiparesis.
According to her aunt’s description, the patient’s
medical history was remarkable for feeding difficul-
ties, infantile irritability, decreased physical growth
and motor developmental disorders. She learned to
walk when she was 2 years of age. At 4 years of age,
she was brought to our hospital because of attention
deficit, and moderate mental retardation was diag-
nosed. Hypersensitivity to sound had also been noted
since childhood; the patient was afraid of loud noises.
Her aunt also noticed complaints of increased urinary
frequency, occasional nocturnal enuresis and urgent
incontinence.
The patient’s mother had a history of mental retar-
dation, prolapsed uterus and urinary incontinence.
Medical histories of other family members were
unremarkable.
The patient’s blood pressure was 182/110mmHg on
arrival at our hospital. Physical examination revealed
facial dysmorphology (prominent lips, wide mouth,
widely spaced teeth, broad forehead, short upturned
nose and prominent earlobes). Neurologic examina-
tion showed an alert mental status without dyspha-
sia, flaccid right hemiparesis affecting the arm more
than the leg, and central right facial nerve palsy. Her
senses were intact. Her reflexes were brisk in all extrem-
ities, and bilateral Babinski’s signs were absent.
Computed tomography scans of the brain (not
shown) demonstrated no significant findings. Magnetic
resonance imaging of the brain, however, showed
abnormal high signal intensity within the left basal
ganglia and an internal capsule with infarction (Figure
1A). Magnetic resonance angiography showed no
segmental stenosis of the left middle cerebral artery
(Figure 1B).
An extensive stroke survey was performed, but
there were no significant findings. A repeat echocar-
diogram was performed, but no cardiovascular anom-
alies were found. Because of the patient’s peculiar
face and mental retardation, chromosomal analysis
was performed, which revealed 46,XX. Fluorescent 
in situ hybridization revealed a hemizygous deletion
at 7q11.23 [46,XX,ish,del(7)(q11.23q11.23)] which con-
firmed the diagnosis of WBS (Figure 2).
The patient’s hypertension was well controlled
after administration of antihypertensive agents. The
patient’s right hemiparesis gradually improved after
rehabilitation, which allowed her to return to school.
Regular follow-ups were carried out.
DISCUSSION
Stroke in children is an unusual condition and the
incidence of pediatric stroke was reported to be 
2.1 cases per 100,000 children–years [4]. In children,
arterial ischemic stroke is more common than hemor-
rhage. Risk factors for ischemic and hemorrhagic
stroke include congenital heart disease, blood disor-
ders, vasculopathy, infections and vascular malfor-
mations; however, a discernible etiology is not often
determined [5].
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Figure 1. (A) Axial diffusion-weighted magnetic resonance image shows infarction of the posterior limb of the internal capsule and
basal ganglion (arrow). (B) Magnetic resonance angiograph demonstrates a seemingly normal cerebral vasculature.
Many of the cardiovascular (CV) abnormalities that
can be seen in WBS patients are known or suspected
risk factors for stroke, including hypertension, cardiac
disease and arterial stenosis [6]. Cerebral infarction
has been reported in several children and adults with
WBS; the underlying intracranial and extracranial
vascular stenosis are the major risk factors in these
patients [6–9]. Our patient differed from the majority
of these cases, except for a patient reported by Wollack
et al [6], with regards to these CV risk factors.
The first difference was that while our patient did
have hypertension at admission, she did not have 
a demonstrable cardiac abnormality. Hypertension is
common in individuals with WBS, and is reported in
10–60% of cases, with this broad range due to differ-
ing study designs [3]. The manifestation of CV dis-
ease in WBS is highly variable, ranging from infantile
lethality to no overt or clinically apparent CV involve-
ment [10]. Spontaneous improvement in pulmonary
arterial stenosis over time has been well established,
whereas supravalvular aortic stenosis is usually pro-
gressive, particularly in the first 5 years of life [8].
Arterial wall thickening, which decreases the compli-
ance of the arterial tree, may be a factor in the develop-
ment of hypertension in patients with WBS [2]. Many
patients require treatment for hypertension, but insuf-
ficient data are available to recommend specific drug
regimens. Hypertension in heterozygous ELN+/− mice
is associated with elevated renin levels, and angiotensin
receptor blockade is effective in the ELN+/− mouse
model [2]. Antihypertensive treatment for patients
with WBS can be challenging, so multidrug regimens
may be required for adequate control of blood pres-
sure. Patients with hypertension resistant to extensive
drug therapy should be evaluated for a renovascular
etiology [2,10].
Another difference between our case and other
reported cases is the involvement of the cerebral vas-
culature. In our patient, cerebral magnetic resonance
angiography showed an absence of cerebral arterial
stenosis. We did not perform angiography in our
patient because we were concerned about arterial
hyperreactivity and subsequent vasospasm, which is
commonly associated with WBS [6]. Vascular steno-
sis in WBS is secondary to the generalized ELN arteri-
opathy associated with hemizygosity of the ELN gene.
The arterial walls in WBS have a diffusely thickened
media, but clinically significant narrowing is most
likely to occur at the arterial origins [3].
People with WBS have an intellectual ability that
generally meets the definition of mild to moderate
mental retardation on standardized testing. The aver-
age full-scale IQ is reported to be 55–60, but a fairly
broad range exists, extending from 40 to 90 [2]. Notable
characteristics include a pattern with relative strengths
in selected language domains and a prominent weak-
ness in the visuospatial domain, which is referred to
as the WBS cognitive profile [2,3].
Some of the connective tissue abnormalities in
WBS have also been attributed to ELN hemizygosity,
including: premature sagging of skin, a hoarse voice,
periorbital puffiness, hernia, and diverticula of the
colon and bladder [1,3].
Urinary frequency is a common problem in WBS
patients of all ages and was one of the major concerns
in our patient. The prevalence of structural abnor-
malities of the urinary tract detected with renal ultra-
sonography ranges from 20% to 35%. Adult females
with WBS have an increased frequency of urinary
tract infections. Bladder diverticula, possibly due to
ELN deficiency, have also been reported in adults
[3,11].
WBS is a complex, multiple congenital anomaly
syndrome. Awareness of the specific issues should
result in improved preventive care and surveillance.
Because the cardiovascular risks persist throughout
the life of patients with WBS, the patients require reg-
ular CV assessment and antihypertensive treatment,
even if no vascular event has occurred previously.
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Figure 2. Fluorescent in situ hybridization reveals a hemizygous
deletion at 7q11.23 [46,XX,ish,del(7)(q11.23q11.23)]. The elastin
gene was found on only one chromosome 7.
Stroke in Williams-Beuren syndrome
Kaohsiung J Med Sci April 2009 • Vol 25 • No 4 215
REFERENCES
1. Francke U. Williams-Beuren syndrome: genes and
mechanisms. Hum Mol Genet 1999;8:1947–54.
2. Pober BR, Johnson M, Urban Z. Mechanisms and 
treatment of cardiovascular disease in Williams-Beuren
syndrome. J Clin Invest 2008;118:1606–15.
3. Pober BR, Morris CA. Diagnosis and management 
of medical problems in adults with Williams-Beuren
syndrome. Am J Med Genet C Semin Med Genet 2007;
145C:280–90.
4. Chung B, Wong V. Pediatric stroke among Hong Kong
Chinese subjects. Pediatrics 2004;114:e206–12.
5. Goodman S, Pavlakis S. Pediatric and newborn stroke.
Curr Treat Options Neurol 2008;10:431–9.
6. Wollack JB, Kaifer M, LaMonte MP, et al. Stroke in
Williams syndrome. Stroke 1996;27:143–6.
7. Blanc F, Wolff V, Talmant V, et al. Late onset stroke 
and myocardial infarction in Williams syndrome. Eur J
Neurol 2006;13:e3–4.
8. Kaplan P, Levinson M, Kaplan BS. Cerebral artery
stenoses in Williams syndrome cause strokes in child-
hood. J Pediatr 1995;126:943–5.
9. Putman CM, Chaloupka JC, Eklund JE, et al. Multifocal
intracranial occlusive vasculopathy resulting in stroke:
an unusual manifestation of Williams syndrome. AJNR
Am J Neuroradiol 1995;16:1536–8.
10. Morris CA, Mervis CB. Williams syndrome and related
disorders. Annu Rev Genomics Hum Genet 2000;1:
461–84.
11. Sammour ZM, Gomes CM, Duarte RJ, et al. Voiding
dysfunction and the Williams-Beuren syndrome: 
a clinical and urodynamic investigation. J Urol 2006;
175:1472–6.
216 Kaohsiung J Med Sci April 2009 • Vol 25 • No 4
收文日期：97 年 12 月 19 日
接受刊載：98 年 1 月 14 日
通訊作者：黃茂雄醫師
高雄醫學大學附設醫院復健科
高雄市 807三民區自由一路 100號
威廉氏症候群合併缺血性腦中風 — 個案報告
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一位十五歲的少女，因突然出現右側顏面下垂，右側肢體無力現象住院。過去病史發
現有中度智能障礙宜及發展遲緩。入院時除了上升的血壓以外其他生命跡象穩定。核
磁共振造影顯示在左側內囊和基底核有梗塞。核磁共振血管造影沒有顯示血管狹窄區
域。染色體分析 46,XX，螢光原位雜交法 (FISH) 證實有第 7染色體 elastin gene 缺
損確認個案為威廉氏症候群。對於威廉氏症候群患者，先天的心血管異常就是個很重
要的中風危險因子。定期心血管追蹤檢查，無論有無發生過心血管事件，都要考慮藥
物使用控制血壓。
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